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Honorable Harvey O. Banks, Director 
Department of Water Resources 
Sacramento, California 


Dear Sir: 


There is submitted herewith a report entitled "Quality 
of Surface and Ground Waters in Upper Santa Ana Valley", pre= 
pared pursuant to Chapter 832, Statutes of 1929. 


The report features more than 900 surface water and 
2,400 ground water analyses including approximately 70 surface 
water and 300 ground water analyses from Bulletin No. 0-A 
which is now out of print. 


Recognition of the need for study of the water quality 
problems in Upper Santa Ana Valley led to the compilation of the 
large volume of unpublished basic water quality data for streams 
and ground water basins in the valley and the publication of this 
report. 


Very truly yours, 


Max Bookman, District Engineer 


Southern California District 
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FOREWORD 


In accordance with Chapter 52, Statutes of 1956, the 
Division of Water Resources of the Department of Public Works, 
State of California, was replaced on July 5, 1956, by the Depart- 
ment of Water Resources, State of California. This investigation 
was conducted and the report prepared by staff of the Department 
of Water Resources as one of a series of bulletins concerning 
quality of water in portions of southern California. Previous 
reports in this series are "South Coastal Basin Investigation, 
Quality of Irrigation Waters", Bulletin Noe 40, 1933, and "South 
Coastal Basin Investigation, Detailed Analyses Showing Quality 
of Irrigation Waters", Bulletin Noe hO=-A, 1933. Mineral analyses 
contained in this report of surface and ground waters within 


Upper Santa Ana Valley are for the period ending September, 195. 
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QUALITY OF SURFACE AND GROUND WATERS 
IN 


UPPER SANTA ANA VALLEY 
1. INTRODUCTION 


The furtherance of a coordinated plan for full conservation, 
development, and utilization of the water resources of southern California to 
best meet the water requirements with the use of both local and imported 
supplies, must provide for water of satisfactory quality as well as supplies 
in sufficient quantity. The importance of the quality of water supplies was 
recognized in early investigations in connection with The California Water 
Plan, and as part of the continuing investigation in southern California, a 
program of sampling and chemical analyses has been carried out since 1930. 
One. of the purposes in initiating the program in 1930 was to provide historic 
records of mineral quality of the water supplies of the area in order to 
ascertain the changes in mineral quality taking place with time, and to deter- 
mine the degradation in the quality of water as utilization increased. In 
addition, it was of interest to determine the effect on the quality of the 
waters in the area of importation of water supplies from other distant 


sources outside the watershed. 
Authorization 


The preparation of this report and the collection of the water 
quality data presented herein was conducted with funds appropriated annually 
by the California State Legislature for the Southern California Area Investi- 
gation as authorized by the Legislature originally under Chapter 832, Statutes 


of 1929. 


ais 


Cooperation 


The program of sampling of water quality was undertaken coopera= 
tively by the State Division of Water Resources, first with the assistance 
of the United States Department of Agriculture, and in later years carried 
on in the cooperation with the University of California at Riverside. These 
cooperating agencies assisted by furnishing laboratory facilities for per- 
formance of analyses by the Division of Water Resourcese Additional 
laboratory facilities were established, in cooperation with San Bernardino 
County Flood Control District, in 1950 to implement this Division's water 
quality investigations authorized by the Legislature through enactment of 


Chapter 1552, Statutes of 199. 


Scope of Investigation 


This report presents a compilation of minerai anaiyses of surface 
and ground water in the Upper Santa Ana Valley, a description of the methods 
of analysis employed, and a discussion of water quality standards. Recogni- 
tion of the need for study of the water quality problems in Upper Santa Ana 
Valley led to the compilation of the large volume of unpublished basic water 
quality data for streams and ground water basins in the Valley and the 
preparation of this report. The publication of these basic data herein is 
to provide for a permanent record and to permit their utilization in evalua- 
tion of water quality problems in numerous other investigations being 
conducted by this Department and other agenciese 

A prior report, entitled Bulletin No. 0-A, "South Coastal Basin 
Investigation, Detailed Analyses Showing Quality of Irrigation Waters", 


was published in 1933. This report contained over 1,500 detailed 


analyses of surface and ground waters, imported water, sewage effluent, 
industrial waste, ocean water, and water from springs and lakes. Bulletin 
No. O-A is now out of print, and therefore this report has included 
approximately 70 surface water and 300 ground water analyses which were 
published in Bulletin No. O-A,in order to provide for a better continuity 
of record. A total of more than 900 surface water and 2,00 ground water 
analyses are presented hereino 

Subject matter of this report is presented under the following 
headings: 1. Introductions; 2. Methods of Analysis and Water Quality 
Standards; 3. Surface Water Quality; and }. Ground Water Quality. In 
addition, cross indexes for surface sampling station and well numbering 


systems are presented in two appendixes. 


Rel ated Investigations and Reports 


The Division of Water Resources has, as a part of the Southern 
California Area Investigation, performed several investigations concerning, 
or related to, quality of the water resources of southern California. The 
reports culminating from these studies are as follows: 

"South Coastal Basin, A Symposium". Bulletin No. 32. 1930. 


"South Coastal Basin Investigation, Quality of Irrigation Waters". 
Bulletin No. 4O. 1933.6 


"South Coastal Basin Investigation, Detailed Analyses Showing 
Quality of Irrigation Waters". Bulletin No. 4O-A. 1933. 


In addition, many water quality investigations in the southern 
portion of the State have been conducted by this Division since 1950, 


pursuant to Chapters 159 and 1552, Statutes of 199. 


Area Under Investigation 


The Upper Santa Ana Valley, comprising approximately 1,500 square 
miles, is located in portions of Los Angeles, Orange, Riverside, and San 
Bernardino Counties, with the major part situated within the latter two 
counties, as shown on Plate 1. About 670 square miles of the Valley have 
been classified as water—bearing valley and hill areas, 

San Gabriel and San Bernardino Mountains border the Valley on the 
north and east, respectively, attaining elevations of over 11,000 feet above 
sea level in some locations. Jurupa Mountains and unnamed granitic hills lie 
along the south periphery of the Valley, and Puente and San Jose Hills border 
the Valley on the west. 

Many streams flow intermittently into the Valley from the surround- 
ing mountains. All streams are tributary to the Santa Ana River, which has 
a mean seasonal natural runoff of 306,300 acre-feet at Prado Dam. Plate 2 
shows the locations of the major streams in the area under investigation. 

Upper Santa Ana Valley is comprised of numerous ground water basins, 
as delineated on Plates 3-A, 3-B, 3-C, and 3-D. Chino and Bunker Hill Basins 
are the most productive ground water reservoirs, and the majority of the 
ground water analyses presented herein are for samples from these basins. 

The mean seasonal precipitation in Upper Santa Ana Valley varies 
from a minimum of about 11 inches, southwest of Jurupa Mountains, to over 45 
inches at the mountain tops. The 50-year mean seasonal precipitation at 
Ontario (Braundale Acres) and San Bernardino is 15.31 inches and 17.21 inches, 
respectively. 

Although land use in Upper Santa Ana Valley is predominately 


agricultural, there has been a noticeable increase in residential and 


industrial development in recent years. The greatest increase in urban 
development has occurred in the Pomona, Ontario, Fontana, San Bernardino, 
and Riverside areas, with the Southern California Edison Company steam 
power plant and the Kaiser Steel Mill in the Etiwanda~Fontana area being 
the dominant industrial centere This trend has, of course, greatly 
increased domestic and industrial water consumption, and may have a notice=- 
able effect on the quality of the water resources of the areae 
2e METHODS OF ANALYSES AND 
WATER QUALITY STANDARDS 
The mineral analyses presented in this report have generally 
included the following determinations: pH, specific electrical conductance, 
total dissolved solids, boron, fluoride, bicarbonate, chloride, sulphate, 
nitrate, calcium, magnesium, sodium, potassium, total hardness, carbonate, 
and phosphatee Specific methods of analysis are listed for each laboratory 
that has performed some the included analysese For clarity, numbers have 
been assigned to each determination. This same number is repeated whenever 
reference is made to the same methode 
The following references were used in preparation of this section 
of the report: 
American Public Health Association, American Water Works 
Association, and the Federation of Sewage and Industrial 
Wastes Association. "Standard Methods for the Examina- 
tion of Water, Sewage, and Industrial Wastes". 10th 
Editione 19556 


California State Water Pollution Control Boarde ‘Water 
Quality Criteria”. Publication Noe 3. 1952. 


Doneen, Le Do Classification of Waters". California 
Agriculture¥ University of California Experiment 
Station, page 4}. October, 1950. 


United States Federal Security Agency, Public Health 


Servicee "Public Health Service Drinking Water 
Standards, 1946". 196. 


Ps 


Methods of Analysis 


The following paragraphs contain brief descriptions of the methods 
of analysis for the determination of each of the major constituents. 

Department of Water Resources Laboratory at San Bernardino. 
Methods of analysis used by State Department of Water Resources laboratory 
at San Bernardino, described as follows, generally follow the procedures 
presented in the tenth edition of "Standard Methods for the Examination of 
Water, Sewage, and Industriai Wastes". 

1. pH is determined by use of a giass electrode in combination 
with a saturated calomel electrode to provide the reference potential. 

2e Specific electrical conductance is determined by measuring 
the electrical resistance of the sample with a glass conductivity cell and 
a Wheatstone bridge. Results are expressed as the reciprocal of ohms x 106 
(micromhos per cm) at 25° Centigrade. 

3. The total dissolved solids determination is made by evaporating 
a measured amount of the sample at 105° to 115° Centrigrade and weighing 
the residue. 

he Boron is determined by the electrometric method of titration. 

5. Fluoride is determined by the zirconium=alizarin colorimetric 
method, with prior distillation of the sample when interfering ions are 
present in excessive amounts, e.g., sulphate over 200 parts per million, 
chloride over 500 parts per million. 

6e Carbonate and bicarbonate are determined by automatic titration 
with 0.02 N sulphuric acid, using phenolphthalein indicator for carbonate and 
maxed methyl orange=-xylene cyanole indicator for bicarbonate. The acid is 


automatically fed into the sample until a predetermined potential is reached 


between a standard calomel electrode and a glass electrode. Prior to 
December, 1953, manual titrating procedures were used. 

7. Chloride is determined by adding potassium chromate indicator 
to the measured sample used for carbonate=bicarbonate titration and then 
automatically titrating with 0.011 N silver nitrates A mercurous sulphate 
electrode is used in combination with a silver electrode. Prior to December, 
1953, manual titrating procedures were usede 

8. Sulphate is determined gravimetrically as barium sulphates 

9. Nitrate is determined colorimetrically by the phenol-disulphonic 
acid method with silver precipitated as silver chloride. The Davarda reduc= 
tion method is used when nitrate concentration exceeds 62 ppm. Prior to 
November, 1955, nitrate was determined exclusively by the Davarda methods 

10. Calcium and magnesium are determined by titration with 
ethylenediaminetetraacetate (EDTA) using Pontochrome Black TA as an indi- 
cator for the total hardness and ammonium purpurate (murexide) for calcium. 
Magnesium is then calculated by difference. 

ll. Sodium and potassium are determined by flame photometric 
methods, with due precautions against errors from interferences. The uranyl 
zine acetate gravimetric method was used prior to December, 1951. 

12. Phosphate is determined by the ammonium molybdate colorimetric 
method for orthophosphate, using stannous chloride as a reducing agent. 

Department of Water Resources Laboratory at Riversidee Methods 
of analysis used in the Department of Water Resources laboratory at University 
of California at Riverside are the same as those currently used at the San 
Bernardino laboratory with the following exceptions: 

he Boron is determined by the titrimetric method, using mannite. 


6. Bicarbonate is titrated to a pH of 4.2 using a pH meter. Prior 


oJe 


to July, 1954, bicarbonate was titrated with methyl orange indicator. 
6 and 7e Carbonate, bicarbonate, and chloride are determined 
by manual titrating procedurese 
9. Nitrate is determined by the phenoldisulphonic acid methode 
10. Prior to March, 1954, calcium was determined by oxalate- 
permanganate titration, EDTA for total magnesium plus calcium, and magnesium 
was then determined by difference. 
lie Prior to April, 1954, sodium was determined by the uranyl 
zinc acetate methode 
Pacific Chemical Consultants. Methods of analysis used in this 
laboratory are the same as those currentiy used in the Department of Water 
Resources laboratory at San Bernardino, with the following exceptions: 
36 The total dissolved solids determination is made by evaporat= 
ing a measured amount of sample at 95° to 110° Centigrade and weighing 
the residuee 
4e Boron is determined by a colorimetric method utilizing carmine= 
sulphuric acid solution. Boron concentration is indicated by a color change 
from bright red to biuish red or blue. Transmittance is measured by a 
spectrophetometer or photoelectric colorimeter and compared to a concentration= 
transmittance calibration graphe 
6e Methyl red-bromcresol green mixed indicator is used in the 
bicarbonate determinatione 
_ United States Salinity Laboratory at Riverside. Methods of 
analysis are the same as those currently used in the Department of Water 
Resources laboratory at San Bernardino, with the following exceptions: 
6. Methyl orange is used alone as the bicarbonate titration 


indicator. 


Edward Se Babcock and Sonse Methods of analysis used by this 
laboratory are the same as those currently used by the Department of Water 
Resources laboratory at San Bernardino, with the following exceptions: 

6. Methyl orange is used alone as the bicarbonate titration 
indicator. 

9. Nitrate is determined by the phenoldisulphonic acid method. 

Cal Engineerse Methods of analysis used by this laboratory are 
the same as those currently used by the Department of Water Resources labora= 
tory at San Bernardino, with the following exceptions: 

30 The total dissolved solids determination is sometimes made 
by summation. 

he A boron indicator consisting of bromthymol blue, chlorphenol 
red, and phenol red is employed, with sodium hydroxide being added to 
produce a pH of 7. 

9. Nitrate is determined by the phenoldisulphonic acid methode 

10. Urea added to aid precipitation. 

United States Geological Survey, Quality of Water Branch. Method 
of analysis used by this laboratory are the same as those currently used 
by the Department of Water Resources laboratory at San Bernardino, with 
the following exceptions: 

3.0 The total dissolved solids determination is made by evaporat~ 
ing a measured amount of sample in a tared platinum dish by use of a steam 
bath, drying residue in an oven for an hour at 180° Centigrade, and weighing 
desiccated residue. 

he Boron is determined by the carmine-sulphuric acid colorimetric 
methodo 


5. The effect of sulphate and chloride are balanced by additions 


of one of the salts. 
6. Carbonates and bicarbonates are titrated with sulphuric acid 
to pH 8.2 and 4.5, respectively, using Backman pH meter. 
8. Sulphate is determined by the Schwarzenbach titration method. 
9. Nitrate is determined by the phenoldisulphonic acid method. 


The Metropolitan Water District of Southern California, Fe 


Weymouth Memorial Softening and Filtration Plant. Methods of analysis used 
by this laboratory are the same as those currently used by the Department of 


Water Resources laboratory at San Bernardino, with the following exceptions: 

3. The total dissolved solids determination is made by summation. 

). Boron is determined by the carmine~sulphuric acid colorimetric 
method. 

6. Methyl red-bromeresol green is used as the bicarbonate titra- 
tion indicator. 

9. Nitrate is determined by the phenoldisulphonic acid method 
unless the color of the water sample interferes sufficiently to require 
reduction by the Devarda methode 

10. Calcium is determined by the oxalate=permanganate method. 

Cari Wilson Laboratory. Methods of analysis used by this labora- 
tory are the same as those currentiy used by the Department of Water Resources 
laboratory at San Bernardino, with the following exceptions: 

3. The total dissolved solids determination is made both by 
evaporation and summation. 

i. Boron is determined by the carmine-sulphuric acid colori- 
metric method. 

6. Lacmoid is used as the bicarbonate titration indicator. 


9. Nitrate is determined by the phenoldisulphonic acid method. 


let 
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10. Calcium and magnesium are determined by the oxalate and 
phosphate gravimetric methods, respectively. 
11. Sodium and potassium are determined by the chloroplatinate 
method. | 
San Bernardino County Flood Control District. Methods used by 
this laboratory are the same as those currently used by the Department of 
Water Resources laboratory at San Bernardino, with the following exceptions: 
lhe Boron is determined by the carmine-sulphuric acid colorimetric 
methode 
9. Nitrate is determined by the phenoldisulphonic acid method. 
Los Angeles County Flood Control District. Methods of analysis 
used by this laboratory are the same as those currently used by the Depart=~ 
ment of Water Resources laboratory at San Bernardino, with the following 
exceptions: 
6. Carbonate and bicarbonate are determined using phenolphthalein 
and methyl orange indicators, respectively. 
9. Nitrate is determined by use of brucine. 
11. Sodium and potassium are determined from the difference between 


the sums of cations and anions. 


Water Quality Standards 


Domestic Usee Probably the most widely used criteria for determin- 
ing the suitability of water for domestic and municipal use are those given 
in the "United States Public Health Service Drinking Water Standards, 19),6" 
(also adopted by California State Department of Public Health). Limits for 
mineral constituents in water are divided into mandatory requirements and 


recommended criteria. The mandatory limits are as follows: 


ahi 


Lead (Pb) Q.i ppm 


Fluoride (I) 1.5 ppg 
Arsenic (As) 0.05 ppm 
Selenium (Se) 0.05 ppm 
Hexavalent Chromium 0.05 ppm 


Non=mandatory, but recommended, limits are as follows: 


Copper (Cu) 3.0 ppm 

Iron (Fe) and Manganese (Mn) 
together 0.3 ppm 
Magnesium (Mg) cS ppm 
Zine (Zn) 15 ppm 
Chloride (C1) 250 ppm 
Sulphate (SOj,) 250 ppm 

Phenolic compounds in terms 
of phenol 0.001 ppm 
Total solids, desirable 500 ppm 
permitted 1000 ppm 


Total hardness is a significant factor in the determination of 
the suitability of a water for domestic and municipai use. Water contain= 
ing 100 ppm or less of hardness, as caicium carbonate, are considered as 
"soft"; those containing 101 to 200 ppm are considered as "moderately hard"; 
and those with more than 200 ppm are considered "very hard". 

The relationship of infant methemoglobinemia to nitrates in water 
has led to recommendations that limitations be set for nitrates in drinking 
water. The California State Department of Public Health has recommended 2 
tentative limit of 10 parts per million nitrate nitrogen (4 ppm nitrates) 
for domestic waters. Any waters containing higher nitrate concentrations 
may be considered to be of questionable quality for domestic and municipal 
USE « 

Irrigation Usee The following excerpts from a paper by Dr. Le De 
Doneen of the Division of Irrigation of the University of California at Davis 
present criteria used by the Department of Water Resources in evaluating 


suitability of waters for irrigatione 


ai 


“Because of diverse climatological conditions, crops, and 
soils in California, it has not been possible to establish rigid 
limits for all conditions involved. Instead, irrigation waters 
are divided into three broad classes based upon work done at 
the University of California, and at the Rubidoux and Regional 
Salinity Laboratories of the United States Department of Agri~ 
culture. 


"Class 1. Excellent to Good--Regarded as safe and suitable 
for most plants under any condition of soil and climate. 


"Glass 2e Good to Injurious--Regarded as possibly harmful 
for certain crops under certain conditions of soil or climate, 
particularly in the higher ranges of this classe 


"Class 3. Injurious to Unsatisfactory--Regarded as probably 
harmful to most crops and unsatisfactory for all but the most 
tolerant. 


"Tentative standards for irrigation waters have taken into 
account four factors or constituents, as listed below. 


Class 1 Class 2 Class 3 
excellent good to injurious to 
Factor to good injurious unsatisfactory 
Conductance 
(EC x l 
at 25° UC.) Less than 1,000 1,000-3,000 More than 3,000 
Chloride, epm Less than 5 5-10 More than 10 
Per Cent Sodium Less than 60 60-75 More than 75 
Boron, ppm Less than 0.5 0.5-2.0 More than 2.0" 


Industrial Usee Water that meets the mineral quality standards 


for domestic use will usually be a satisfactory source for industrial usee 


Industrial water quality needs are so diverse that a public supply will 


not usually conform to all requirements without additional treatment. 


Normally, water complying with domestic standards is considered suitable 


for industrial use, although further treatment may be required for special 


industrial needse 
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Significance of Analyses 


Determinations made as part of the analysis of surface and ground 
waters indicate the degree of suitability of the waters for various beneficial 
uses. The significance of each determination is discussed as follows: 

1. The pH is the logarithm of the reciprocal of the hydrogen ion 
concentration, more precisely, of the hydrogen ion activity in moles per 
liter. The pH enters into the calculation of carbonate, bicarbonate, and 
carbon dioxide; into the calculation of the corrosion or stability index; and 
into the control of water treatment. The practical pH scale extends from 
less than 0, very acid, to more than 1);, very alkaline, with the middle value 
of pH 7 corresponding to exact neutrality at 25a Centigrade. Whereas 
alkalinity" and “acidity" express the total reserve or buffering capacity 
of a sample, the pH value represents the instantaneous concentration of 
hydrogen ionse 

2. Specific electrical conductance is commonly used for indicating 
the total concentration of the ionized constituents of a natural water. It 
is related to the sum of the anions, or cations, determined chemically and 
usually correlates approximately with the dissolved solids. 

3- The total dissolved solids determination is an arbitrary 
quantity and normally will not check with the theoretical value for solids 
calculated from the mineral analysis. During evaporation, bicarbonates are 
converted to carbonates; nitrates and chlorides may partially hydrolize if 
heavy metals are present, as in mine waste, losing volatile nitric and 
hydrochloric acids; and variable amounts of water of crystallization may be 
retained by the residue. 


le Boron in excess of 2.0 ppm in irrigation water is deleterious 


to most plants, and there is evidence that some plants are adversely affected 
by concentrations as low as 1.0 ppm. 

5. The accurate determination of fluoride in water supplies has 
become of increasing importance with the growth of the practice of fluorida- 
tion of supplies as a public health measure. The United States Public Health 
Service Drinking Water Standards of 196 recommend that the presence of 
fluoride in excess of 1.5 ppm shall constitute grounds for the rejection of 
the water supply. 

6. Carbonate, bicarbonate, hydroxide, and less frequently borate, 
silicate, and phosphate impart the property of alkalinity to water. 

Excessive alkalinity in irrigation water is detrimental in that it adds to 
the total salinity and is frequently accompanied by high pH values. 
Alkalinity is also detrimental in many industrial processes, especially those 
involving the production of food, ice, and beverages. Alkalinity is desir- 
able when it serves to inhibit corrosion in pipe lines. 

7e Chloride is one of the major anions in water and sewage. The 
United States Public Health Service Drinking Water Standards of 19)6 suggest 
that chloride shall not exceed an upper limit of 250 ppm in acceptable water 
Supplies. This is one of the more critical ions in irrigation water. 
Doneen's standards indicate that concentrations above 10 epm, or 350 ppm, 
may be injurious. 

8. Sulphate is well distributed in nature and is relatively 
abundant in hard waters. Because of a cathartic physiological effect on the 
human body, the United States Public Health Service Drinking Water Standards 
of 1946 suggest that sulphate shall not exceed an upper limit of 250 ppm in 
acceptable water supplies. 


9. Nitrate represents the most highly oxidized phase in the 


Gul 


nitrogen cycle and normally reaches significant concentrations in the final 
stages of biological oxidation. It generally occurs in trace quantities in 
surface supplies, but may attain high levels in some ground waters. In 
excessive amounts, it is suspected of contributing to, or being associated 
with, the illness know as infant methemoglobinemia. 

19. Calcium and magnesium salts in water are the most frequent 
cause of hardness. Calcium and magnesium combinations are classed as 
incrusting solids while calcium chloride and magnesium sulphate in appreci- 
able amounts are classed as corrosive saltso 

11. Sodium is present in most natural waters and may be found in 
fairly high concentrations when water is softened by a process in which 
calcium and magnesium are exchanged for sodium. 

Sodium in irrigation water affects sensitive plants, such as 
avocado and stone fruit trees. The sodium ratio, Na x 100 >» with 

eee hae 
cations expressed in equivalents per million, is of significance in classifi- 
cation of irrigation water. This is due to base exchange effects on soil 
structure caused by water with a high sodium ratio. Fine scils are 
deflocculated and permeability is reduced. The soil then becomes alkaline 
with restricted drainage and poor removal of accumulated salts. 

12. New interest in the potassium content of water has developed 
as a result of the activity of the naturally occurring isotope Kh, It 
usually constitutes a major source of the natural (background) radioactivity 
found in water supplies. 

13. Phosphate occurs in traces in many natural waters and often 
in appreciable amounts during periods of low biological productivity. 
Traces of phosphate increase the tendency of troublesome algae to grow in 


reservoirs. Waters receiving raw or treated sewage, agricultural drainage, 
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or certain industrial wastes normally contain significant concentrations 
of phosphate. In addition, phosphate is frequently added to industrial 


waters, in various forms, as a corrosion inhibitor. 
3. SURFACE WATER QUALITY 


Analyses of surface waters in Upper Santa Ana Valley are presented 
in Table 1, “Mineral Analyses of Surface Waters". The water quality data 
set forth in this table, and methods of analysis, have been previously dis- 


cussed in Section 2. 


Surface Water Sampling Station Numbering System 


Location Numbering System. Surface eater sampling stations are 
presented in Table 1 numerically by "location" number. The "location" 
numbering system is an extension of the system used by Los Angeles County 
Flood Control District. In this system, six=minute quadrangles are divided 
into 10 equal parts each way, forming a gride These subdivisions are 
numbered from 0 to 9 from left to right and from top to bottom. The two 
right-hand digits of the "location" number thus show the location of the 
station within the quadrangle. Each six=minute quadrangle is given a number 
and the digits to the left in the "location" number show this quadrangle 
number. The letter following the number differentiates the stations within 
the small coordinate rectangle. Thus, Location Noe 18573A means that the 
station is in the eighth column to the east of, and in the fourth row to 
the south of, the northwest corner of six-minute quadrangle number 185. 

Station Numbering System. The "station" or "stream-mile" number= 
ing system has been used to identify the sampling stations shown on Plate 2. 


"Station" numbers are also included in Table le This numbering system is 
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constructed as follows. The State is divided into seven major stream systems 
as defined in State Water Resources Board Bulletin No. 1, "Water Resources 
of California", dated 1951. Hydrographic Division No. ) was further divided, 
according to major drainage areas and local control factors, into three 
separate regionse By act of the State Legislature, these were designated 
Water Pollution Control Regions h, 8, and 9. The entire drainage area of 
the Santa Ana River system is within Regions ) and 8. 

The first digit in the stream sampling point number designates the 
Water Pollution Control region. The second digit denotes the stream system 
number within the region. These stream systems are numbered consecutively 
in a southerly direction, beginning with "1" for the most northerly system 
in the region. Thus, 82 indicates the second major stream system from the 
northern boundary of Water Pollution Control Region 8. A point on a stream 
is denoted by the distance along the stream, in miles, between the point and 
the mouth of the stream. A point on a tributary is denoted by both the 
distance between the mouth of the major stream and its confluence with the 
tributary, and the distance along the tributary between the point and the 
confluence. 

Examples ¢ 

82-26.1--Santa Ana River, 26.1 miles upstream from mouth. 
82-57.9-.3--Warm Creek, l).3 miles above its confluence 
with the Santa Ana River, which is 57.9 miles above 
the mouth. 
A cross index between the afore-mentioned sampling station number- 


ing systems is set forth in Appendix A. 
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le GROUND WATER QUALITY 


A compilation of ground water analyses is presented in Table 2, 
entitled, "Mineral Analyses of Ground Waters". Mineral constituents included 


in this table have been previously discussed. 


Ground Water Sampling Station Numbering System 


In Table 2, analyses are listed numerically by “serial" well number 
and are grouped according to ground water basin. The "serial" well numbering 
system was utilized in Bulletin No. )0-A and is defined in the Division's 
report, "South Coastal Basin Investigation, Records of Ground Water Levels 
at Wells", Bulletin No. 39, 1932. 

The "state" or "base and meridian" well number, based on the 
township, range, and section subdivision of the Federal Land Survey, is also. 
shown in Table 2. In addition, all wells shown on Plates 3-A, 3-B, 3-C, and 
3-D, are numbered using this system, which is employed by the United States 
Geological Survey. In the portions of Upper Santa Ana Valley not so sub- 
divided, the township, range, and section lines have been projected and are 
not to be interpreted as being legal boundaries. 

Under the system, each section is divided into 0-acre plots which 


are lettered as follows: 


ie 


Wells are numbered within each of yee hO-acre plots according to the order 
in which they are located. For example, a well having a number 78/5W-20M1 
would be found in the NW+ of SWy of Section 20 (O-acre plot lettered "M") 
in Township 7 South, Range 5 West. All "state" well numbers in this report 
refer to San Bernardino Base and Meridian. 

A cross index between the two well numbering systems employed is 


presented in Appendix B. 
Ground Water Basin Numbering System 


The ground water basins delineated on Plates 3-A, 3=-B, 3-C, and 
3<D are numbered according to the system established in the Division's 
report, "Ground Water Basins in California, Water Quality Investigations 


Report No. 3", dated November, 1952. 
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APPENDIX A 


CROSS INDEX BETWEEN LOCATION AND STATION 
SURFACE WATER SAMPLING POINT NUMBERING SYSTEMS 


APPENDIX A 


CROSS INDEX BETWEEN LOCATION AND STATION 


SURFACE WATER SAMPLING POINT NUMBERING SYSTEMS 


Station number 


82-28. 2 


82-31 ° 3 


82-3. h-1.6-0.1 
82=3h .l=2.0 
82=3h.8 

82=38.2 

82-38. 2-16. 3 
82-1 ° 6 

82=))5. 2 

82-6.) 

82=h6.5 

82-7 apt 
82=h7.7=2.6=504 
82-50.2 


Location 


number 


S=15822 
S=-15851 
S-15850 
S-15850B 
S-16758 
S=16776 
S-))56) 
$=1676) 
S<1675) 
S-167)) 
S-16735 
S-16759 
S-1991A 
S-1991 
S-1950 
S=1951A 
S=-1951 
S=1991B 
S-)522 
S-))521 
S-5628 
S-15850A 
S-15860 
S$-16779 
S-15920 
$-15931 
S-15962 
$=-1)825 
S-1)8)6 
S-1),868 
S-16807A 
S=16816 
S-16816A 
S=16807 
S-168)5 
S-18562 
S=-16873 
$-16933 
S-16953A 
S-16953 
$-16963 
S-1709)A 
S-17000 


Station number 


82=57.9=0.8-5.8-10.3 
82-57. ae 8=5.8-11.7 
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=Wo 


5 

=5.8 13. 1 
12. 

L2 
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= 
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8 
8 
8 
8- 
1 
02-006 
8 
o9= 
9 
9 
eld 


oye 
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=5o PU 


= 


=o I— Jo 


=o 3— 3002 
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= 1. 0 


2 
0.7 
82=59.6-1.3 
205 


=<1296 


=5 8=13.0-0.1 


Location 
number 


S-19yhy 
S=-19432A 
S-19)h1A 
S-19)h2 
S-1959 
S-1870 
S=17992A 
S-180014 
S-1798) 
S=18001B 
S-18000 
S-18789 
S-18779 
S-18001 
S-18020B 
S-18020 
S=18809 
S-18819 
S-18829 
S-188)9 
S-18898 
S=18916 
S-18915 
S-188 28 
S=-18837 
S=-18833 
S-18822A 
S=18822 
S-18621A 
S-18620A 
S-18831 
S-188)1A 
S-18857A 
$-18857 
S-18867 
$=18876 
S=-1887), 
S-18867A 
S=18003 
S-18023 
S-18023A 
S=18033 
S-1805) 


Station number 


82-52. 8-1. 8 
82-52 ° 8-2-1 
82-5569 
82—57el=005 
82=57-9=0.5 
82-63. 2=)). 9 
82-63.2=5.8 
82-663 
82-68.5 
62=69 6—303=363 
82-69 65h 


Location 
number 


S-17967B 
S=17967C 
S-17965 
S-17973 
5-17993 
S-18959 
S-18958 
S -18090 
S-18160 
S-18282 
S-182604 


Station number 


82-59. 6-8.5-0.1 
82-59.6-8.6 
82=59 26219 6-ly.8-3.5 
82-597 
82=6362=1.9=0.9 
82-69.6~7 66 
82=70.6 

82-711 

82=78. 7-703 
82-78.8-0.1 
82-78 09 
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Location 
number 


S-18139 
S-18139A 
S-18366 
S-18022 
S-18919 
S-18260 


S-18999B 


S-18999 
S-19915 
S-19009 
S-19009 
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APPENDIX B 


CROSS INDEX BETWEEN SERIAL AND 
STATE WELL NUMBERING SYSTEMS 


State well number’ Serial number State well number Serial number 

1N/3W-19M2 E-)43b 1N/4W-27A1 E-35w 
=-1M3 E-l3¢ -27™M1 E-26j 
=27N1 E-58b =28Q1 E=20 
-27N2 _E-58q =29D1 E-Lf 
=-27N5 E-58a =29EL E-la 
-29M1 E-53a =29E3 E-he 
=31B1 E-59e =29L1 E-16h 
=31K2 E-50p =29P2 E-12f 
=31L1 E=50c¢ =31Al E-5e 
=31M1 E-53j =32D3 E-123 
=31Q2 E=50m =32G1 E-12a 
-310) E-50x =32N1 E-6w 
=3198 E-)50j -33M1 E-l7a 
=31R) E=),53c ~3)D1 E-26a 
=32B1 E-Sha =34G1 E-31le 
=32C1 E-h9d =3))G3 E-31f 
~32N1 E=-50h =35C1 E-36 
~33M1 E~55L =35C2 E=36a 

1N/UW- 6HL E-1 -35M3 E-0i 
= 6M1 E=2a =36C1 E-l5e 
-1),Cl E-3h4j =36F1 E-l5f 
=LhJ1 E-3hk =36F3 E-5h 
-1)J2 E-3hg =36F E=5b 
-1)J33 E-3)L =36G) E-l5aa 
-1))R3 E=3)o =3665 E=)5e 
-1LR) E=3hm =36G6 E-)h3e 
=-1L)R6 E=34 =36K2 E=))5u 
-1)R7 E-3hn =36Q1 E-6j 
-16E1 E-10 =36R2 E-)6i 
-20M1 E-he 1N/SW- 2K1 D-1185a 
=20N1 E-ld = 3A1 D-118), 
=2Al E-)30 =- Bl D-1173 
=2))A2 E-hhd = 6G1 D=-1161 
=2))B1 E-lx = 6K2 D-1162d 
=2)C1 E-hhbt - 7M D~1162a 
- 2H) E=-hio ~10B1 D-118ha 
=25C1 E=)))3a -17K1 D-1170b 
~25F3 E-h4) =22F1 D-1181la 
-25K1 E-k =22F2 D-1181b 
=25N2 E-5k =22F3 D-1181d 
-2501 E-5q =23H1 D-1188h 
-25Q3 E=))3v -28J1 D=-1177a 
=-26Al E=35x =36J3 D-1191f 
~26P3 E-36r 1N/6W-17C1 D-1186 


=133= 


State well number 


1N/6W-25KL 
26K 
1N/7W-23J1 
-23K1 
-27Q1 
=28Q1 
=29E1 
=32R1 
=32R2 
-33AL 
~33N1L 
=3)Al 
=34EL 
=3)H1 
1N/8W-25K1 
= 2)L1 
=25M1 
=3)L1 
=3),Nl 
=3)Pi 
=35d1 
=35K1 
2N/SW=19KL 
=19R1 
3N/6W- 2601 
1S /1W-29P1 
=30EL 
=31HL 
1S/W-13F1 


Serial number 


D=i156 
D-1153 
D-llléa 
D=-1116b 
D-1108d 
D-1105d 
D=-707 
D-708 
D-1106h 
D-1106d 
D-1106¢ 
De-1107n 
D=-1107a 
D-11070 
D-705g 
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